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CH 2 I + NO 2
Figure S1: Pseudo-first-order rate coefficients (k') for HCHO production at 50 Torr, derived from fits to Equation 1, following photolysis of CH 2 I 2 /N 2 in the presence of NO 2 . Error bars are 1σ. The fit to the data (shown in red) gives the bimolecular rate coefficient for CH 2 I + NO 2 (k 8 ). Figure S4 : Pseudo-first-order rate coefficients (k') for the rapid HCHO production at 250 Torr, derived from fits to Equation 2, following photolysis of CH 2 I 2 /O 2 /N 2 in the presence of NO. Error bars are 1σ. The fit to the data (shown in red) gives the bimolecular rate coefficient for CH 2 IO 2 + NO (k 10 ). The use of Equation 1 (main text) to describe HCHO production following photolysis of CH 2 I 2 /O 2 /N 2 /NO 2 mixtures was validated through simulations using the numerical integration package Kintecus. 2 Simulations were performed using the chemistry scheme described in Table S2 (below) to determine the rate coefficient for reaction of CH 2 OO with NO 2 by fitting to experimental data. Rate coefficients determined in this way were typically within 10 % of those obtained by fitting to the analytical expression (Equation 1, main text). All rate coefficients described in this work were obtained from the fits to Equation 1, with errors from the fit to the bimolecular plot combined with an additional error of ± 10 %. 4 ), followed by re-fitting the simulated data with the HCHO production occurring due to CH 2 OO + I and optimising k CH2OO+I to fit to the original simulation.
CH 2 IO 2 + NO

Reaction
Simulations were initialised with varying values for the rate coefficient describing the reaction between CH 2 OO and NO 2 , with the rate coefficient determined by fitting to the experimental data. Figure 13 , main text).
Data were fitted to a simple Lindemann-Hinshelwood mechanism for chemical activation (Equations S1-S3 below), as shown in Figure S5 , giving a low pressure limit (k 13,0 ) of ~ 1.6 × 10 -29 cm 6 s -1 and a high pressure limit (k 13,∞ ) of ~ 1.7 × 10 -12 cm 3 s -1 . 
